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Rocketdyne Division, Rockwell International

ABSTRACT

A multiyear project to assemble a robust, multiphase spray combustion code is
now underway and gradually building up to full speed. The overall effort
involves several university and government research teams as well as
Rocketdyne. The first part of this paper will give an overview of the respective
roles of the different participants involved, the master strategy, the evolutionary
milestones, and an assessment of the state-of-the-art of various key

components. The second half of this paper will highlight the progress made to-
date in extending the baseline Navier-Stokes solver to handle multiphase,
multispecies, chemically reactive sub- to supersonic flows. The major hurdles
to overcome in order to achieve significant speed ups are delineated and the
approaches to overcoming them will be discussed.
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OVERALL FLOW CHART FOR ASCOMB

KEY SUBROUTINES

i RESTARTFLOWRELD I MODINP

I SOLVE MOMENTUM EONS.Wl_ F.OZENPREsSuRE I CALCUV

t
I SOLVE.ESSURE I CALCPCORRECTION EGN.

I ENFORCE OUTFLOWBOUNDARY CONDITIONS I OUTBC

NO

J SOLVE VOF IYES VARU=LEFSON. CALCF

.o
I SOLVE LIQUID IINTERNAL ENERGY EON.

SO(.VE K-E EONS. I

I UPDATE ECTIVENO VISCOSITY I

I

YES FLOW YES

MULTISPECIES REACTIVE

CALCENL

CALCSC (fie)
CALCSC (IED)

MODVIS

CALCULATE

NO C_.lSmV CHEM
NO TERMS

i SOLVE m_ECiES _mmJ CALCSPCONCENTRATION EON OUTBC
ENFORCE OUTFLOW BOUNDARY J

SOLVEOAR CALCSC (IEN)
INTERNAL ENERGY

EGN TEMPER

I

679

UPDATE FLUID PROPERTIES J

PRINT OUTPUTS

MODPRO

PRINT

CFD 92-068-006/D4/PYL
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